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Introduction: Miscarriage is defined as the natural death of a fetus inside the uterus. To remove complete 
conception material after a miscarriage, vacuum aspiration or dilatation & curettage are methods to remove 
uterine contents. Controversies exist regarding both procedures. So we conducted this study to confirm the more 
successful method. 
Objective: To compare the effectiveness of manual vacuum aspiration versus traditional evacuation and curettage 
(E & C) among females presenting with incomplete miscarriage during the first trimester of pregnancy. 
Materials and Methods: This randomized controlled trial was done at the Department of Obstetrics & 
Gynecology, Shalamar Hospital, Lahore for 6 months. Then the selected females were divided randomly into 2 
equal groups. In group A, females had manual vacuum procedure while in group B, females had evacuation & 
curettage under general anesthesia. After 12 hours of the procedure, ultrasonography was done to confirm 
complete evacuation. 
Results: The mean age of the patients was 29.87 ± 6.71 years, the mean gestational age was 8.06 ± 2.82 weeks. The 
effectiveness was noted in 248 (91.85%) patients. Statistically, manual vacuum showed significantly more effective 
as compared to evacuation & curettage procedure in the management of incomplete miscarriage i.e. p-value= 
0.008. 
Conclusion: It has been proved that manual vacuum aspiration is more effective than traditional evacuation & 
curettage in the management of incomplete miscarriage. 
Keywords: Evacuation & curettage, Manual Vacuum Aspiration, Incomplete Miscarriage. 




Miscarriage is the failure of pregnancy before the 
initiation of the viability period. In this case, the 
complete conception material does not expel and it's 
few parts remain as residue in the uterine cavity, 
known to be an incomplete miscarriage.1 Overall, the 
rate of miscarriage during the first trimester of 
pregnancy is 20%, assessed annual miscarriage rate as 
29/1,000 females of reproductive age i.e. 15-49 years. 
An incomplete miscarriage is the most common type 
of miscarriage.2 Among those females who have 
awareness about their pregnancy, the rate of 
incomplete miscarriage is roughly around 10-20%, but 
the rates in all the fertilized zygotes are about 30-50%.3 
There were several options available for the 
management of miscarriage or early pregnancy loss 
including medical, surgical, and expectant 
management.4 Medical or expectant management in 
few cases of miscarriage has numerous benefits. But in 
many cases who got a large amount of conception 
material which retained inside the uterus is related to 
several complications including primary infection as 
well as excessive blood loss.4 Incomplete miscarriage is 
the major health concern, which must be managed 
very effectively with a harmless & appropriate 
method. It is expected that if the post-miscarriage 
health care facilities are initiated in such a systematic 
way on all the levels of the health care system, it can 
decline the maternal morbidity & mortality 
significantly.4  
Evacuation & curettage is the most common surgical 
technique used for a complete evaluation of 
conception material after an incomplete miscarriage. 
In this method, the metallic surgical tools are used to 
evacuate the material from the uterus. This procedure 
is normally done under general or local anesthesia or 
heavy sedation. It is a time-consuming procedure and 
the chances of complications are also high including 
the incomplete clearing of uterine, major hemorrhages 
as well as uterine perforation, which increases the 
requirement of facility of the operation theatre, 
anesthesia, and skilled staff involved in the surgical 
procedure.5,6  
In contrast to that manual vacuum, aspiration is the 
extension of vacuum aspiration, which is harmless as 
well as time and cost-effective as compared to other 
surgical tools including sharp curettage, also there is 
less hazard of uterine perforation and can be done on 
an OPD basis as compared to curettage. Gentle 
compassionate treatment and assurances are usually 
satisfactory so it also lessens the cost of hospital and at 
the same time ease for both; gynecologists and 
patients. It is a tool that can significantly reduce the 
rate of morbidity and mortality among pregnant 
females. Manual vacuum aspiration uses an aspiration 
method of the removal of retained conception material 
from the uterine through the passage of the cervix. 
Manual vacuum aspiration may also be used for the 
induced miscarriage in indicated cases like an 
anomaly or fetal death, also as a therapeutic method 
after the miscarriage, or also as the method to acquire 
the sample for the endometrial biopsy. The chances of 
post-procedural infection are much lower i.e. 0.5% as 
compared to any other surgical method for the 
completed evacuation of incomplete miscarriage.7 
So this study aimed to compare manual vacuum 
aspiration and evacuation & curettage in females 
presenting with incomplete miscarriage. Through this 
study, we confirmed whether manual vacuum 
aspiration is better than evacuation & curettage & to 
promote its use routine as previous literature has 
conflicting results. 
Objective: To compare the effectiveness of manual 
vacuum aspiration versus traditional evacuation & 
curettage in females presenting with incomplete 
miscarriage during the first trimester of pregnancy. 
 
Materials and Methods 
 
This Randomized controlled trial was conducted at the 
emergency section of the Department of Obstetrics and 
Gynecology, Shalamar Hospital, Lahore for 6 months 
i.e. June 2016 to December 2016.  The sample size of 
270 cases, 135 in each group was calculated with 80% 
power of study, 5% level of significance, and expected 
percentage of effectiveness i.e. 92% with manual 
vacuum aspiration and 80% with evacuation & 
curettage for management of females with incomplete 
miscarriage.  
The patients were selected in the study by applying 
the Non-Probability consecutive sampling technique. 
Females of reproductive age groups, presenting with 
incomplete miscarriage (sudden passage of conception 
material with endometrial thickening > 30mm, lack of 
fetal cardiac activity on USG and at gestational age 4-
12 weeks) were included while females with induced 
miscarriage, hypertensive (BP ≥ 140/90mmHg), 
diabetic (BSR > 186mg/dl), anemic (Hb < 10mg/dl), 
haemodynamically unstable patients (PTT > 20 sec, 
aPTT > 15sec, platelet count < 15000/ml) were 
excluded from the study. Then informed consent was 
taken before enrollment in the study and all the 
females were informed about the procedure and 
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randomization in any group as well as the privacy of 
their data for research purposes.  
The demographic profile including their name, age, 
gestational age was also noted. Then patients were 
randomly divided into two groups by using the lottery 
method. In group A, manual vacuum aspiration was 
applied to the females randomized to this group. For 
this group, local anesthesia was used. While in group 
B, evacuation & curettage was applied to the females 
randomized to this group. For this group, general 
anesthesia was used. Both procedures were done by a 
single surgical team with the assistance of the 
researcher. Then the patient was admitted to 
gynecology wards and was followed-up there for 12 
hours. After 12 hours, females underwent an 
ultrasonography scan and if there was the complete 
evacuation of conception material within 12 hours of 
treatment on ultrasonography then effectiveness was 
noted. All this information was recorded through 
proforma. 
Data analysis: The data was entered and analyzed 
using SPSS v.21. The quantitative variable like age and 
gestational age was presented as mean and standard 
deviation. Qualitative variables like effectiveness were 
presented as frequency and percentage. The frequency 
was also calculated for parity. Both groups were 
compared for effectiveness by using the chi-square 




The mean age of the patients randomized to the 
manual vacuum aspiration group was 29.68 ± 7.11 
years and the mean age of the patients randomized to 
the evacuation & curettage group was 30.05 ± 6.29 
years. The mean gestational age of the patients 
randomized to the manual vacuum aspiration group 
was 8.22 ± 2.75 weeks and the mean gestational age of 
the patients randomized to the evacuation & curettage 
group was 7.90 ± 2.89 weeks. Out of 270 cases, 42 were 
primigravida [manual vacuum aspiration=25, 
evacuation & curettage=17], 69 were primiparous 
[manual vacuum aspiration=31, evacuation & 
curettage=38], 159 were multiparous [manual vacuum 
aspiration=79, evacuation & curettage=80]. (Table 1) 
The effectiveness was succeeded in 248 patients, out of 
which 130 had manual vacuum aspiration and 118 had 
evacuation & curettage. A statistically significant 
difference was found between both groups for 
effectiveness i.e. p-value=0.008. (Table 2) 
 
 






n 135 135 
Age (years) 29.68 ± 7.11 30.05 ± 6.29 
Gestational age 
(weeks) 
8.22 ± 2.75 7.90 ± 2.89 
Primigravida 25 17 
Primiparous 31 38 
Multiparous 79 80 
BMI 23.65 ± 11.27 25.96 ± 10.64 
 










Yes 130 (96.3%) 118 (87.4%) 248 
(91.9%) 
No 5 (3.7%) 17 (2.6%) 22 
(8.1%) 
Total 135 135 270 




Miscarriage or early pregnancy loss is a major health 
concern all over the world. It can occur in about 15 – 
20% of all pregnancies.8 In the developing countries 
including Pakistan, the complications of miscarriage s 
or miscarriages are the cause of maternal mortality i.e. 
in about 10 – 12% cases.9 From 8th to 13th week of 
gestation or pregnancy, the hazard of occurring a 
miscarriage is about 2% every week, which drops to 
1% after 14 weeks while reduces further slowly during 
14 to 20 weeks of gestation.10 The hazard of early 
miscarriage s or miscarriages rises as age increases for 
both life partners.10-13 
As supported by serval researchers, emptying a 
uterine after a pregnancy loss can be accomplished by 
using a manual vacuum aspiration in early phases can 
be an alternative for evacuation & curettage. Manual 
vacuum aspiration has several advantages including 
no or less requirement of general anaesthesia by 
applying analgesics or para-cervical blocks, fewer 
complications, shorter duration of hospital stay, the 
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decrease in costs of treatment of hospital and patient 
as well as less utilization of resources.14,15 
In our study, the mean value of the gestational age of 
manual vacuum aspiration group patients was 8.22 ± 
2.75 weeks and in evacuation & curettage group 
patients was 7.90 ± 2.89 weeks. In this study, the 
effectiveness was observed in 248 (91.85%) females, 
out of which 130 females were from the manual 
vacuum aspiration group and 118 were from the 
evacuation & curettage group. Statistically, manual 
vacuum aspiration showed significantly more effective 
as compared to evacuation & curettage procedure in 
the management of incomplete miscarriage i.e. p-value 
= 0.008. 
Fonseca et al. examined thirty females who presented 
with incomplete miscarriage in the first trimester. The 
females were randomly divided into 2 equal groups 
i.e. manual vacuum aspiration and evacuation & 
curettage. It was concluded based on findings that 
females who got treatment with manual vacuum 
aspiration required 77% less duration for hospital stay 
while consuming 41% fewer resources of the hospital 
as compared to females who underwent evacuation & 
curettage.16 It has been reported that manual vacuum 
aspiration and evacuation & curettage have equal 
efficacy incomplete evacuation of conception material 
i.e. 99%.17 In a local study it was reported that with 
manual vacuum aspiration, effectiveness was achieved 
in 96% cases, while with evacuation & curettage 
effectiveness was achieved in 98% cases. The 
difference was reported to be insignificant (P>0.001).18  
But in one study it was reported that with manual 
vacuum aspiration, effectiveness was achieved in 92% 
cases, while with evacuation & curettage effectiveness 
was achieved in 80% cases and the difference was 
reported to be significant (P < 0.01).11 One more study 
concluded that the manual vacuum aspiration has 
similar effectiveness as conventional evacuation & 
curettage have of successful management of 
pregnancy loss in the early trimester, while manual 
vacuum aspiration also requires less time 
consumption, shorter duration of hospital stay, and 
also very cost-effective. General anesthesia is also not 
required as well as the complication rate is also very 
less as compared to evacuation & curettage.19 
A study by Salam et al.,20 demonstrated that the 
efficacy of manual vacuum aspiration was observed in 
98.6% of females while the efficacy of evacuation & 
curettage was observed to be 88.5%. The mean 
gestational age at the time of procedure was 66.1 ± 8.96 
days in the manual vacuum aspiration group while 
64.35 ± 11.03 days in the evacuation & curettage 
group. In one more study which was conducted by 
Khani et al, it was observed that the operative time 
was significantly shorter in the manual vacuum 
aspiration group as compared to evacuation & 
curettage as well as the females had also less blood 
loss after manual vacuum aspiration as compared to 
evacuation & curettage.21 Several other randomized 
trials also showed the efficacy of manual vacuum 
aspiration as 95 – 100%.22,23 
One more study revealed that manual vacuum 
aspiration is the most successful (99%) way for the 
management of females presenting with elective as 
well as spontaneous miscarriages. The efficacy of 
manual vacuum aspiration is also comparable to that 
of electric vacuum aspiration.24 A study conducted by 
Das et al.,25 on one hundred and forty-six females who 
underwent surgical procedure for the management of 
early pregnancy loss, partial miscarriage, retained 
conception product after a full-term pregnancy. Out of 
these 146 females, 77% of females were planned to 
undergo the manual vacuum aspiration procedure. 
The efficacy of manual vacuum aspiration was 
achieved in 88.18% of cases. The incomplete uterine 
evacuation was observed in 9.82% of females, while 
1.8% of females develop major blood loss and then 
they were shifted to the Operation Theater for an 
emergency procedure. 
Data from one cohort study, done on 115 females who 
had pregnancy loss in the early trimester, underwent a 
procedure that was done in an outpatient setting i.e. 
manual vacuum aspiration. The outcome showed very 
few complications including redo aspiration in 3% 
cases and 2% cases post-procedure infection 
occurred.26 On the other hand in a local study it was 
reported that with manual vacuum aspiration, 
effectiveness was achieved in 96% cases, while with 
evacuation & curettage effectiveness was achieved in 
98% cases. The difference was reported to be 




It has been proved in our study the manual vacuum 
aspiration significantly more effective as compared to 
traditional evacuation and curettage in the 
management of incomplete miscarriage during the 
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